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Abstract 



PROBLEM TO BE SOLVED: To obtain an electrostatic chuck capable of being manufactured stably while 
ensuring shape accuracy and practical performance by laminating a plurality of aluminum-nitride ceramic 
base materials using adhesive layers consisting of a high melting-point metallic layer and oxide glass as 
interposing layers. SOLUTION: The holder for manufacturing the semiconductor, in which a plurality of 
aluminum-nitride ceramic base materials 1 1 are laminated by high melting-point metallic layers 12 for 
generating static electricity and adhesive layers 13 formed for bonding the metallic layers 12 as electrodes 
and the base materials, is used as an electrostatic chuck. Since the ceramic base materials 1 1 containing 
not less than 99 wt. % AIN are employed, the damage and consumption of the surfaces of the base 
materials 11 in a plasma atmosphere comprising fluorine can be reduced. The component of the grain- 
boundary phase of the base material 1 1 contains a not more than 1 wt. % group 3a element, and the mean 
grain size of the grain size of an AIN crystal is kept within the range of 2-5 &mu m. Accordingly, the 
electrostatic chuck having excellent plasma corrosion resistance is obtained with high dimensional accuracy. 
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[0030] *?6WOXS2WlR»fctt4HSO*ifcWB 

h ? 7-7V- vmmftmmztt 
tf&tm^-izwfct h tzMzm^m i v ^mmxh 

2 : 1-3 : 10«5fflrt^Z8WJSK»**f3!-r*k 
<tV\ : WfiOajliWi. 13#3 : 1~ 

i%fm 5 0~ 1 0 0 u mfiffimiZ 15-2 5M&% 



t. ¥^ffil3 0~3 0 0jumtf>»a»*£7 5~~8 

k. ^ymmmtm^h^hztizx^x. 

4. 

coo3i] mmmzhxitiK mmm&mtfzx'tc 
*fc*»rtawww | C9y''Mi, i%frfrc 

$>4. i*UC»LJJE03tlSt»*&fflv^»*BEJ«»*ff 

fOjS^frflOA'^y^rU:, 0.7%WrtK«It6C:fc 
#T'£4. M«J:oTf4, JDMWIil 5%SKfc 

»W0>»ftJ*#**fc'tk k 
[ 0 0 3 2 ] IS 3 I2Utf> J: 3 LTfcMifc* 

600-200 oicwiMaaffctiflft'f*. ^fcflasa 

jpftfefi*. at u<ii*<iofiw»W8aaTi 5 0 o*c 
4^2ooxy«RKLb<o»aBa«'r»fflt6. £*>ft 

&3g£- Ktr; k 1 J; -5 te#Ji!t4h&«IS*rtT%-ft 

tcffiix^^ffiw*^^^!.. ffitssiasui. mm. 
mttsmmmt tw ttsmBW 1 6 0 0-0**1 
■cut . shspf-h*? s « k -r * as?**!*** 1 ** *i* 
v\ 4 2 0 0 o*c*i«ii k . T^es** 

[0033] IS4T14, «S*trmgW«riSM)t(=tt 
±(f Jul LT 3W k t 4 . -y ? 

£ftft-t4*±»±E<W&ttk . HfflkftTSS±fflk 

**&1-&at>0. tftLttftSftfl 0 0mm£jg;t4t> 

is 4 eoaniftfcitigTjij^Ta < -mm 4 . 
c 0 0 34 3 ins-cut. ft±tf sdi§ *ifc»r*>«R 



(8)^2000-5863 1 ( P 2 0 0 0 - 5 8 6 3 1 A ) 



zbzm^hotffl&Lw m^-^hut. anuria 

UnXMMlz* Zcomfa^-xhZpmwtf-yXtp 

mms i x mm^mmw t-tz. m&&&w>m<r>mm. 

msiitt&mmmmmwLfzK) . 

Mt 4 mmza . &m&&mm a x xm w t oia-cst 

^-x h zmmfttixmm*<7)ijmmmxz 

co&x&m&&mst l zi,tt yyxfymi^mk. i 

«t 03cffiK:#4^C(4, ISifloSWk UTflEM^ 
IIlfc**tift<HWI[Xr5Xkiait^?^t±ijy» , k"f 

^liiJ:lc««milB#*iatUTi<i***fttt, I 

g6^T'yfey7"'J-Srfi : '5^ffii^4 <> $>4^l4aM 
»tfc«T >x * V 7' 'J - £ff a 2rffi t * 4 . i tf)«k 3 £■? 

zztizkix. wmmmmzi.hsm.^mm^f- 

2r*^tcK±t-#4. 

[0035] *^Bflc7)r . y -t ij -Ig6 LfflE* 
WtlS 7 ?^)MB<0ft4JJfitt . tUta^fc ±3fc 

^-ucommiz^m^^mm^mm^. ztazn 

-T4 ) . ifciiftso^-frs-^atmc. 
zixkzm>b%&fti£mmmfozmfeLfzim( 

imfeiti* ties )T, l§]£ttc^coffik^£«!fil*#: 
c7)ll^4^{4Ea§n-CV^^t o-^ffi»^ffi$r^ 

#Hm+ ) , 1 5 0 0-1 700 °C<7)vajK«EllrtTlT 



(9) HB2000-5863 1 ( P 2 0 0 0 - 5 8 6 3 1 A) 



k%< . mmizztL^mttZfrWLfcT v-tyzry 

[0036] mm h5£H@* VWftlfi 1 0 0 mmtXT^Y 
tt, file Lfc O 7 r 4 j£Tft*-f * z 1 1> X'Z 4 . 

9 m k 1 1, fcftuus&ssi * puswbs-*- & ; t <c i 
t« mmvmmmmuzxmnmtthiftmj- 
vyrmmx*) muzim-ti zkhxzz. 

[0037] *fc*»HJJO»*?-+ v 9 Ttt, wa<o i 

•yfZtlXli. miii. T;PStl-fe5S7? 
A 1,0,), SflflHSKR-fe? 5 -y ± 

f&tttf b n ) «*> itm^msm^ mtmwiait 

u>. mmcomwuzm^&ft&JSi sit 
■fa. iixfeKHcoajficioTtt, SMkr^s-^A 

ft. BiM^LJt^n^O-b55-y^Stt^±ii^i£ 
l^ifLT, X±MblX9tet&Zki>i>l. **i 

Tmfrb&±mn*7i-y?mtt* z f'#>m«tzjmLx 

[0038] § t> izXmiOWl-* -y ?Mt. -e^TSR 

mmtit-9-{ mi®m)k£&iximt&z 
ki>*imTh2>. mmt—r-ffM'&iiz^xte, ® 

ft'*? - y*WRW - >xm& Lfcf£S&»*» * Ht 
«tr*\ ifcttW:? $ -y ^a»f±t:JBR»<0lS» 

'J -y ? .XOM&i: PWC t -?-Zim®fef& Zki> 
TOUT**. b-?-<?)VMJ>y?*fc&l>-fe7$>y:? 

? X £S-fL7/U 5 -"7 -Mvfe t«tl) <otf 

[00 393 mmmt. Tmsx-simnzim^m^ 

VDS, ?n8r7X7CVD^?1177X7C 



[0040] 

imm] (mmmi ) fwo.s^. 
itroa i n«*£. m&mt ix¥mmo.3ju 

maUWt-f -y h 'J ^f&Jfcfccfct^-f T'J v»>f y h D 
>7i«. SW^f y^-fc LTPVB£i$SffUc. 
t-TA 1 N«*i:«iSllWW9*i: SBMMPlfttfYjc 

*K8aL-c*itiE«o*««, aaiffitfA 1 Nt 

M-C-»3Ml?fic0PVB*ffroL/i. *<mztib 

fc^9U-*«WPaiLT, ¥%^* { 8 0^m«HS 
SPjWKj 2 0 «4%. 2 0 0// m^)RtCcB3W» 

8 0«ft%fciOrS J: 7 te«0f«»Ollll«!BtJSSUfc 

( jtw* i ) . ±iz.imz.<r>x 7 'J -*»SKe» L 

KHKIIOfi&^( ii©»*2 ). i*i^cot&**rf 
ASt»?t*L. 2t/ cm«WE*'C»*fflS»^ 
Ig300mm, f£bl mm<mmZf&BLtz 

(fmmi). £tzmm*2mmz^xte. to- 

mz-O^XftRTUAmzi. 0 1 t/c m2<y)E^t')t^ 

uctcoi>f«uc( jt»ft2 ). mm^immm 

%mk. 'mm* 2 «jf^ 1 -cjaug Lfc*jg«c^)-efi 
tta»*«<o 5 5 %ua, jts©* 2 2 r*» 

1 0 0%^^|5lffljSif%cO^fi )T«ofc«rC*4. 
[0 04 1 ]»^><lfcjS»(Wi, PVBSrl^iL. g?g 

a, 150 o°c<yjas^-c^ 1 tisit^asT^inu. 

-mmfcmmfticomfeRiuxiztj) o aj lt , « 1 tie 

mmmmte?mwtMxmiixwzzdsffi.m 
i o o Oium«ffia«ifrtoia#=ajsc# 

3*nzm\ *<nz*mimx'®hKtz£X0m : ?-* 



(10) §2000-5863 1 ( P 2 0 0 0 - 5 8 6 3 1 A ) 



* 1 ^>««-cjiEja»ffi 1 tjsjb l/c . mm^r 1 s * 

UL2 0<i. £X%.m&&efYf& l jtemtt,4 y b V >}J* 

<mmxma u . *hh&* 1 mmx-^msm 1 -as 



«j v *2(7)«.%-C'±ie^iS 1 T«»Lfc. § S>fcK8# 
*24$rv*L2 6Ji, £TIRflfi£i*Yj£#£*f- 7U 

±ie^ffi2T'fisy^L^„ 

[004 2] 
[*1] 



No. 


#s j£ to arc 


m u a 1* 








A we 


V -B- 


A 1 VI 

AIM 1 




j£ MS 






i# & 










C ft tl tt 




j&IS. 


19 m 


MB. O*- 








(YfeBtft*) 


CC) 






\ so ) 


(mtm. V\ 

\*/n • Jfi) 




(11%; 




t 1 


0 005 


18S0 


4 


OCA 

L D V 


S Q 
0 0 


c n 

DU 


20 


0. 005 


(. 8 


* * 


// 


0 


6 




0 9 


r n 
oU 


1 7 


0 


I. 9 




fl 0 1 

V' v 1 


It 


5 




y j. s 


LOU 




0. 0 1 


3. 2 


4 


Q. 2 


0 






t Aft 


c U U 




U. £ 


3. 3 


5 


0. 8 


0 


tt 






> d n 
c * u 


3 


n 0 


4, 0 


6 


1 . 0 


J 


it 


H 




£ * u 




1 . U 


i 0 
\. 0 


$ 7 


I. 3 


tt 


n 


tt 


99 


£ t U 


1 V 


1 1 


C 7 

0. < 


' 8 


1 * 


0 


6 


tt 




2 40 


1 J 

I L 




A i 
0. 4 


* 9 


0. 8 


1580 




fi 


94 


0 u 


1 I 
1 0 


U. 0 


I . 0 


1 0 


h 


1600 


M 


It 




1 Rfl 
l 0 u 






7 n i 
0. u 


1 1 




1700 


0 


0 


1 00 




1 




•1 . 1 


1 1 


* 


2000 


tt 




100 


2 40 








♦ 13 


It 


2030 


tt 


* 


97 


220 




/I 


6. 9 


1 4 


0 


1850 


s 


180 


100 


240 




ft 


4. 1 


IS 


0 


n 


ft 


200 


tt 


240 






4. 1 


16 


0 


n 


It 


300 


It 


240 






4. 1 


17 


0 


M 


II 




u 


240 






4. 3 


18 


IT 


tt 


It 




II 


230 






4. S 


19 


II 


II 


H 


180 


II 


230 






4. 4 


20 


a 


It 


ti 


200 


It 


230 






4. S 


21 


a 


t> 


tt 




It 


230 






4. 4 


22 


0 


tt 




180 




230 






4. 4 


23 


0 


H 


tt 


200 


II 


230 






4. 4 


24 


n 


tl 


n 




It 


230 






4. 4 


25 


n 


It 


tf 


180 


tl 


230 






4. 4 


26 


it 


tt 


it 


200 


It 


230 






4. 4 



[0043] v±<mwmmmmm\nj*tr\,^ 

StfM»* 1 ^ffl \ ^Wm 1 TsJaB L^M^4 
* 2 £/8VMM; 1 2 1 2 3 



JJUiTft -5 fc . ite^* 2 * ffl v ^ff^i£ 2 TJS» L 
fcfcfDJi. K0*U O/zm/mmiaJt-CA-JJt. 5\£m 

^ximmmh^zti^mmm^i 2 . 0 ± 0 . 

0 5mm<OKHl*ltC, EfISr2 0 0mm±0.5mmcO 
|gfflrt(Canift±tf L , ±H^|6lO¥fflS& 0.07m 
mgjg s Sii§(Rmax)Jl jumSKtUfc. 
[0044] jiflffil^ 1 ,u m , * y*m& 
HAtfiO ■ 4Sfi%WT<0A 1 2 0 3 »*. Mf»Jfc L 



(11) §2 000-58631 (P2000-5S631A) 



mmm s i o 2 m*&£vm*>i> 

CaC0 3 )*&*£, ^/c^'-fyy-hLTP 

vBtmmuz. t-?A \ iQ^mt^ivt^y®-?? 
*ca»LT3fi*». mmtm^A 1 2 o 3 

fc¥WRU:<K8#*2 7). &OTA 1 2 0 3 ^tXf 
7'JyiEV/*i">A«5fj. Si0 2 *&*fcJ:l/CaC 
0 3 ®3fck £ . XfT'J y»V^*y^A*«M gjcSt 
m»tT3filg|5. SiO,*»Sifctt»LT2aj| 
gU, CaC0 3 *«CaOfcSM(L-C2ajl», SffiMgfl 

a 5 a 1 2 o 3 1 <k p \zw& uc mm*? 2 8). § h 

SfiT'-ft 3 M%£> P V B £fflR . -£<7)f£±feA 



l N*WfcR«o#-yl'5/l'»£*fTV\ ft<->*ifc*5 
W&>*J»mm*El83»*W\ ttS3 0 0mm, W 
[0 04 5]*Mifcl8WWi, PVB£«fc*US« 

4> 1 6 0 0 x;«aurc 6 israiffift t . totfc&a* -re 

[0046] 
[*2] 



No. 










± ft A 










7C ^ S 






(%) 


(W/m-K) 




cas%) 


(urn) 


27 


99.5 


18 


5 


7 


5 


28 


99.5 


20 


5 


7 


5 



[0047] j^oR«^«*m*wa»ia:-arf 

±fflO®5ri6lOR 0 . ±ffl«IiI?(Rm a x)£5g|g 

T> 5/xmUtfFfcJK*-»"CVVfc. ftvv?,ifc.£HB0)JV 
«&£2.0±0.0 5mm<7)|eiaWC, Ilf££2 0 0mm 
± 0 . 5 m m O^rt fcflPlttJyf L . iiffifif |6]<0R 0 
£0.2 5^m/mmSJg. iH?(Rmax)S:l urn 

[0048] § h fcJJE* 1 OWR** 1 4 fclSMD* 
9y'-tflHiUfc. fc«U<-f ^-PVBIi, A 1 N 
»*fc$|£t»5|S<D£f|-l 0 OSJMBfctf L 1 OSft 
aaSJDLfc. Kfl#*2 9$rV*L3 2tf)t>tf>tt. 

y o-^m^-^uam^^^xmmmt: 1 o 



«ioJ:WA^ y^-£ffofcf£. TB*3*>ftfr"C 

[00493 
[H3] 



No. 


iKft&tt 












A 1 N 




Off 








«^ 


$S 








00 




CC/Hr.) 


(%) 


(W/m-K) 






(/x m ) 


29 


1850 


5 


180 


100 


240 


4 


0.8 


4.1 


30 


;/ 


// 


200 


// 


240 


4 


;/ 


4.2 


31 


// 


11 


300 


it 


240 


3 


;/ 


4.2 


32 


/; 


11 




ft 


240 


4 


// 


4.3 



[00 50] i^nmxsmmttnmLitftz. 

HWcDWifiVK*) . ±S<7)^ffiffl§(Rmax)S-5II2 
£ 2 . 0 ± 0 . 0 5 mm<?5KHrtC ISJ2 0 0mm± 



0. 2 5^m/mmgjg, iii?(Rmax)J;ljumS 
[005 1 ] i/S§4>tttW#9 3 3^rV^L3 5c7)i^ 

mx- wim>u yy-mm^tmmi. 

m 1 4 fc n tma xx/m&mMz 2 0 a»%^ p 
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oW*-<?){><7)Z®ht&>. lA0.9mra, ttfI3 6 5 

OSItCA 1 N£±«#fc-rSWK»**^T8«tfM 
LT««$-li:fcZ»0«»*fcfM8Lfc (WB3 3) . i 
fcWB 3 3k Jt«7 & t&i - |3j tif *TSW 2 5 0m 

ICR tff 10 0m mOn«DR<0^JB«c* |3] t 



t. 

[0052] 
Cm 3 



No. 






m 






Yft 


A 1 N 




MS 


' wn 






&m 












(**fB) 


Ofc/Hr.) 


(%) 


(W/m-K) 




(£4%) 


(m m ) 


33 


1860 


b 


180 


100 


242 


4 


0.8 


4.2 


34 


/; 


// 


200 


// 


242 


4 


/; 


4.3 


35 


ii 


tt 


300 


u 


242 


4 


n 


4.3 



[00533 vikmmm£m\zw®mi.wz^ 

±W»&JifiWR 0 . ±fflOglffiffl$ (Rm a x) &m& 
LtzbZb. ^Ttii>&ffl&Zli5um&TX°b^t: 
ROJitSWf 3 3c0iOX*8/im/mmSjg(C, 

ScOt^X'ejum/mmSStCjtoTfcO, ftWtk* 

bmmwmfr* 2 . 0 ± 0 . 0 5 mmOttHrtfc, E&* 
200mm±0. 5mm<7)36Hrt^SDlft±tf L> 
;/jfa<7)R9£0. 2 5,um/mmf£Jg. Hogfi$(Rma 

[00543 y±0>r-?i. o . ^Sttffifi, moo®. 
fii&%%wmm*%,wcoimftX'mffli-titf. at 

<?M 0 fW*S < &*> b b 1> ic, Jni0>#IH£*< Z b 
£ b WW* . - ^jftttB-ft 7^ 5 7 5 

tth y y&?>£ o fctftfarett, js#*rt8 

%j&BftmfrtiK vitmKKf&w&z&KmizmK 
*ixm£m8^ftmmiz£->x'&t,tii 
WMzi&mm&cmmmwm-htzMzii. m 



*_btt»fc0<£ 1 4 i k t . 

[00553 (IQI0I2) mmitmiAim* 

b , M^W^Jt LtWagO . 4 ju m(0i!^>f -y r/U 
h*«>2J95ft, ¥%SS0 . 3 At mVm\Ltt ! J*7J*Wi 

¥%efi0.3x<m^a'ft7y^>'«*t5J:lf¥% 
ag0.3/im^)IWb&;^^Att**. «WtA-fy 
/-tUPVB^W-r^lU;. STAIN©* 

i:*«asi»»i»*i: t . mmimmM ix& 5 tc 
lesjcoji^ coibms. ( o . 8aaa5) , swa i n 

Iil^«110 0tML-il0ii%«PVB 
feWRLfc. ^(0^c:il<?>Sr7;i/57^-y 74 n 

¥^8fi** 7 0^ m<0ifK»*«» 2 2 M% . ¥^88 
ifi2 1 0^m^HMS¥*^7 8S*%k^l) J: dtctiff 

MftWU 2t/ cm*(©E*-C»*ffjj6»SrffV\ K 
S3 5 0mm, Jf»7 mmiOJBttKKRJgLfe. 

[00563 *feiifci«WW4, P vb ts^ka*^ 

^«a+nttw i *>Rfl 1 4 1 isi t*ttT«as t-c , m 
««acR*ftit. M^wra^fi, v^^aiHtafr 
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[0057] 
[1*5] 



No. 










A 1 N 










Yb 


Nd 


La Ca 






(%) 


(W/m-K) 






(7cSR*Jfl[ft%) 


(iu m) 


36 


100 


220 


4 


0.8 






4.0 


37 


// 


230 


4 




0.8 




4.1 


38 


// 


240 


5 


0.4 


0.4 




4.2 


39 


n 


260 


3 






0.8 


4.1 


40 


99 


200 


7 






0.8 


4.9 


41 


99 


200 


8 


0.4 




0.4 


4.9 



[0058] £itmmmm$mm®i>\!ijtr^ 

iffico^Bffl J(Rmax), iBWmiK . ±jS<0g* 
l*l<0R»}*«BL.fcti*. ^•fiXW^tHM^JlO 

2 . 0 ± 0 . 0 5 mmO 
ieHrtC E@5-2 0 0mm±0. 5mm<7)|EfflrttjD 
Itt±ffU ±ffi#ffl<3R9*0.2 5jum/mmgJK, 
IMS (Rm a x) £ 1 /zmgJKfc Ufc. 

[00593 ( mmm 3 > hm^j 1 Mtui am $ 



7 iz7i&&imffltoz$tsmmmco'<-x v mm 1 
<nmM&mmft<rMmi. 5 on*.%x-h& . 

[0060] 
[H6] 



(14) 32 000-5863 1 (P2000-5863 1A) 





(ftttask%) 




w 


Mo 


Ta 


Al ,0, 


SiO 2 


CaO 


a 


48 






on 


4U 


40 


b 


50 








}/ 




c 


60 






/; 






d 


80 






/; 


;/ 




e 


90 








;/ 




f 


92 






/; 






D 




90 




fj 






h 






QO 


j} 


jj 




i 


90 






1 7 


UO 


Z ( 


i 


/; 








60 


20 


k 


j/ 






40 


40 


20 


1 


II 






60 


30 


10 


m 


n 






62 


20 


18 


n 


n 






45 


25 


30 


0 


ii 






20 


62 


18 


P 


ii 






48 


48 


4 


q 


II 






50 


45 


5 


r 


ii 






46 


22 


32 



[006 1] [SS7] 













• 5 
















tS%) 








A1N 


CaO 


MgO 


Y,0 3 


Nd,0 3 


Yb,0, 


La 2 0 a 


SiOz 


AI2O3 


A 


78 


11 




11 












B 


80 


10 




10 












C 


85 


8 




7 












D 


90 


5 




b 












E 


85 




8 




7 










F 


n 


8 










7 






G 


ii 


V6 
















H 


ii 






15 












J 




40 












20 


40 


IS 

XX. 




30 




10 








40 


20 


L 




30 


20 










30 


20 



coo62] <x^x°mtt ixm$m^3. 5,6, burnt t . wm^34<7)mnm^>mmmmi 

7, 13, 14, 1 9, 28, 30, 39commm fc. «VvttCLfc»to»6**tt««i, -ii^Stt 
&2.0±0.05mm, jfiS 2 0 0 ± 0 . 5 mmCflnl SrEJfSJf MM^2 8<DT^i^m^t:i>ff) 



(1 5)112000-5863 1 ( P 2 0 0 0 - 5 8 6 3 1 A) 



bit tit:. Z co ± a ic UT B 2 tfj c <*>**flfiftTa 
0 , Isj-SScOSff 3«t*»fe* * ««rflcKSS- 3 Oif 
ofBKU:. fr*sKfl#*2 8«, m~M ■ SgZlOM 
WiK*»# 1 4 t H 8i: L . »=0*ttfcKfl 

tzmmm^amii. 4 tmrnrntztz ( 
4 R-a^is 0 § ix-c 1 focom& t 
t£h )®mfmm3*v hmnit:. %<m-mn, 

m% 6 2 km t toti ( finus&KJB t 

mm SBRjRSS+l 8 0 0'CT"5B#IU 

*«ftfl4re*3 0fllfl*U:. ££tt*«Sctf)JBtt 

OSItjfi&M fc Mi , 1 ^imi>©&J¥^T 

fl^* 5 {5(5' 30jum, \mft 20juimt%&£ol l zL. 

l-c sea l . ^fc^T coMM<7)mzmmt±.co 

-y( IMfrh&tiW-VX'b') , W2D#1 9 5m 

tz7-vt>7v-t. mm&m*x'M£ Lx—fait l 
tz. K&m&mi. iummmummx'it 1 6 
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